Abstract. Phonetic detail of voiced and unvoiced fricatives was examined using speech analysis tools. Outputs of eight f0 trackers were combined to give reliable voicing and f0 values. Log -energy and Mel frequency cepstral features were used to train a Gaussian classifier that objectively labeled speech frames for frication. Duration statistics were derived from the voicing and frication labels for distinguishing between unvoiced and voiced fricatives in British English and European Portuguese.
Introduction

Background
The long term objectives of the work presented in this book chapter are to deliver novel analysis methods for characterizing speech. Parameters for describing frication and voicing in fricatives are used to facilitate analysis of phonation and frication interaction effects observed. In particular, we aim to develop a concise model of the duration of voice and frication sources in fricative consonants in British English (BE) and European Portuguese (EP). The present work incorporates the following tasks: (i) development of speech analysis methods; (ii) development of new measures of voicing and frication to extend the phonetic description of Portuguese and English speech data; (iii) application of these parameters to the automatic classification of speech sounds; (iv) application of techniques across English and Portuguese using selected measures most apt for analysis, classification and modelling of mixed source speech signals.
This study deals with sounds produced by the simultaneous combination of two aeroacoustic sources, which have very different natures (one is quasi-periodic and the other noiselike). To measure properties of sounds like fricatives, stops and affricates, we evaluated the feasibility of conventional temporal and spectral measures, to yield useful descriptions of speech events. Pre -recorded EP and BE corpora of contextually -balanced acoustic data were used ( 
Motivation
Here, we combine our knowledge about observable (in the acoustic signal) differences in production strategy between unvoiced, devoiced and voiced fricatives for the same place of articulation. Interactions between voicing and frication sources are characterized by relative timings of onsets and offsets of voicing and frication, the fundamental frequency (f0), and relative levels of voicing and frication.
We believe that a processing approach inspired by speech production (data driven and knowledge based) can contribute to the performance of speech technology systems.
In vowel production, the vocal tract is relatively unconstricted and vocal folds tend to vibrate easily. In voiced obstruent consonants (fricatives or stops), a strong simultaneous noise source can only be produced at the expense of weakened voicing or devoicing.
In a study of devoicing of Portuguese voiced fricatives (Jesus and Shadle 2003), a criterion based on the ratio of variances in the electroglottograph (EGG) signal was used, during the VF transition and during the fricative, to derive a two-way classification (voiced/devoiced). The EGG variance, calculated at the beginning, middle and end of the fricatives, can be compared to the present classification scheme based on the f0 tracks of the speech signal.
Although f0 trackers seek periodicity in ways often similar to those used for manual annotation, they tend to be least reliable at voice onset/offset. We decided to test a range of freely accessible algorithms and combine their outputs to achieve a more reliable set of measurements.
